Upregulation of Bfl-1/A1 in leukemia cells undergoing differentiation by all-trans retinoic acid treatment attenuates chemotherapeutic agent-induced apoptosis.
All-trans retinoic acid (ATRA) induces differentiation of NB4 and HL-60 leukemia cells, but not R4 and HL-60/Res cells. Three agents used in cancer therapy, doxorubicin (Dox), arsenic trioxide (As(2)O(3)) and paclitaxel, induce apoptosis, but not differentiation, in all of these cell lines. The induction of apoptosis by these agents is decreased in ATRA-pretreated NB4 and HL-60 cells, but not in ATRA-pretreated R4 and HL-60/Res cells. The level of Bcl-2 protein is decreased by ATRA treatment in NB4, HL-60 and HL-60/Res cells. The level of Mcl-1 protein is increased by ATRA treatment in NB4 and R4 cells, but not in HL-60 and HL-60/Res cells. Bfl-1/A1 mRNA is not expressed in these cell lines, however, its expression is markedly induced by ATRA treatment in NB4 and HL-60 cells, but not in R4 or HL-60/Res cells, which correlates with inhibition of apoptosis. Inhibiting Bfl-1/A1 mRNA upregulation in ATRA-pretreated NB4 cells using small interfering RNA (siRNA) partly recovers cell sensitivity to Dox-induced apoptosis. These data demonstrate that ATRA induction of Bfl-1/A1 in differentiated NB4 and HL-60 cells contributes to a loss of sensitivity to chemotherapy-induced apoptosis.